In this paper, we consider the general fractional-order derivatives of the Liouville-Sonine-Caputo and Liouville-Sonine type containing the Lorenzo-Hartley kernel. A general fractional-order model for the wave equation with the analytical solution is discussed in detail. The general fractional-order formula is accurate and efficient for description of the complex, power-law and memory behaviors for the mining rock.
Introduction
The linear and nonlinear models for the wave motion have been successfully observed an investigated in the mining rock [1] [2] [3] . For example, the linear Guyer-McCall-Boitnott equation of the motion to describe one-dimensional wave propagation in the mining rock was reported in [4] . The linear McCall equation of the motion to describe one-dimensional wave propagation in the mining rock was considered in [5] . The linear McCall-Guyer wave equation of the motion in the mining rock was presented in [6] :
Recently, the general fractional-order derivatives of the Liouville-Sonine and Liouville-Sonine-Caputo types containing the Lorenzo-Hartley kernel was proposed in [7] . The main goal of the paper is to the linear McCall equation of the motion to describe one-dimensional wave propagation in the mining rock in the sense of the general fractional-order derivative of the Liouville-Sonine-Caputo type. The structure of the paper is as follows. In Section 2, we introduce the general fractional-order derivatives containing the Lorenzo-Hartley kernel. In Section 3, we propose the general fractional-order derivative model for the wave motion in the mining rock. Finally, the conclusion is given in Section 4.
General fractional-order derivatives containing the Lorenzo-Hartley kernel
In this section, we investigate the general fractional-order calculus, inclusive of the general fractional-order derivatives and integrals [7] .
General fractional-order integral operators containing the Lorenzo-Hartley kernel
The left-sided general fractional-order integral operator containing the Lorenzo-Hartley kernel are expressed as [7] 
When 0 a  , the general fractional-oder integral operator containing the Lorenzo-Hartley kernel are expressed as [7] 
General fractional-order derivatives of the Liouville-Sonine type
The left-sided general fractional-order derivative of the Liouville-Sonine type containing the Lorenzo-Hartley kernel is defined as [7] 
and the right-sided general fractional-order derivative of the Liouville-Sonine type containing the Lorenzo-Hartley kernel as [7] 
When 0 a  , (5) can be rewritten as follows [7] :
and the Laplace transform of (9) is [7] 
General fractional-order derivatives of the Liouville-Sonine-Caputo type
The left-sided general fractional-order derivative of the Liouville-Sonine-Caputo type containing the Lorenzo-Hartley kernel is defined as [7] 
and the right-sided general fractional-order derivative of the Liouville-Sonine-Caputo type containing the Lorenzo-Hartley kernel as [7] 
and the Laplace transform of (13) is [7] 
General fractional-order integrals
The left-sided general fractional-order integral is defined as [7] 
and the right-sided general fractional-order integral as [7] 
When 0 a  , (15) can be given as follows [7] :
with the Laplace transform [7] 
For more relations between the general fractional-order derivatives and integrals, see [7] .
A general fractional-order wave model with the analytical solution
We now consider the general fractional-order wave model within the general fractional-order derivative of the Liouville-Sonine-Caputo type containing the Lorenzo-Hartley kernel as follows: 
